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CLAIMS 

[Claim(s)] . j f 

rClaim 11 Biodegradability aliphatic series polyester resin CD tray made ot 
biodegradability resin characterized by coming to add the bulking agent 10 by which 
surface treatment was carried out to the 100 weight sections - the 150 weight sections. 
[Claim 2] CD tray made of biodegradability resin according to claim 1 on which the 
bulking agent by which surface treatment was carried out carries out surface treatment 
of at least one sort chosen from a calcium carbonate, clay, talc, an aluminum 
hydroxide, and a magnesium hydroxide by at least one sort chosen from a titanate 
coupling agent, an aluminum coupling agent, an acetylene glycol, and its deriyative. 
[Claim 3] CD tray made of biodegradability resin according to claim 1 on which the 
bulking agent by which surface preparation was carried out carries out surface 
preparation of at least one sort chosen from a silica, ceramic balun, glass balun, and a 
glass bead by the epoxy system silane coupling agent. . . . u 

[Claim 4] CD tray made of biodegradability resin according to claim 1 on which the 
bulking agent by which surface preparation was carried out carries out surface 
preparation of the starch by at least one sort chosen from an acetylene glycol and its 
derivative. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ^ , . - 

[Field of the Invention] This invention consists of an ingredient useful to receipt ot 
CD or CD-ROM which was excellent in rigidity, a feel, and heat-sealing nature 
though it was cheap, and was able to balance physical properties, and if it lays 
underground into after [ use ] soil, it will offer CD tray made of biodegradability resin 
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disassembled automatically. 

[Sption of the Prior Art] The price of itself conventional biodegradability 
Ulyester resin Since it was high in kg and 900 - 2.000 yen / .t was difficult to use it 
L the above-mentioned ingredient, and the attempt which adds abulkmg agent and .s 
made into a low price was also made, but when the addition was mcreased, the fall of 
physical properties, especially elongation was remarkable, it became weak and 
practicality as a CD tray was not able to be expected. 

fProb/emfs) to be Solved by the Invention] Therefore, even when the addition of a 
bulking agent is Increased and is made into a low price, the purpose of this invention 
suppresses the fall of physical properties, and offers CD tray made of b.odegradab.lity 
resin which can hold the function as a CD tray. 

[Means for Solving the Problem] CD tray made of biodegradability resin of this 
invention is biodegradability aliphatic series polyester resin. It comes to add the 
bulking agent 10 by which surface treatment was carried out to the 100 weight 
sections - the 150 weight sections. At least one sort chosen as the above-rnentioned 
bulking agent from a calcium carbonate, clay, talc, an aluminum hydroxide, and a 
magnesium hydroxide What carried out surface treatment by at least one sort chosen 
from a titanate coupling agent, an aluminum coupling agent, an acetylene glycol, and 
its derivative; A silica. At least one sort chosen from ceramic balun, glass balun and a 
glass bead What carried out surface preparation of thing; or starch which carried out 
surface preparation by the epoxy system silane coupling agent by at least one sort 
chosen from an acetylene glycol and its derivative is used suitably, respectively. High 
restoration is possible for CD tray made of biodegradability resin which consists of 
these ingredients, and it becomes what was able to balance physical properties. 

10005] . , . • 

[Embodiment of the Invention] In the biodegradability aliphatic series polyester resin 
used in this invention For example, multiple-valued carboxylic acids, tiiese 
anhydrides, etc., such as a malonic acid, a succinic acid, a glutaric acid, an adipic acid, 
a sebacic acid, a fumaric acid, a maleic acid, dodecanoic acid, a malic acid, a tartaric 
acid, and a citric acid, Ethylene glycol, propylene glycol, butanediol, hexandiol A 
condensation polymerization object with polyhydric alcohol, such as octanediol, the 
Deccan diol, a glycerol, and trimethylol propane, The condensation polymerization 
object of a hydroxy acid like the ring-opening-polymerization object of cyclic ester, 
such as a lactide which is the annular dimer of a lactic acid, and epsilon-caprolactone. 
a lactic acid and hydroxybutyric acid, and a hydroxy valeric acid etc. is mentioned, 
and these are used as one sort or two sorts or more of mixture. 
[0006] These biodegradability aliphatic series polyester resin is based on HS K 1210 
from the point of the injection-molding nature to CD tray besides biodegradability 
What 190 degrees C and a 2.16kg [ of loads ] meh flow rate give the mold goods the 
**** and the bending elastic modulus by JIS K 7201 excelled [ mold goods ] in two 
or more 4,000 kgf/cm rigidity 20 g/10 minutes or more is desirable. 
[0007] There are an inorganic bulking agent and an organic bulking agent as bulking 
agent, a calcium carbonate, clay, talc, an aluminum hydroxide, a magnesium 
hydroxide, a silica, ceramic balun, glass balun, a glass bead, etc. are mentioned as an 
inorganic bulking agent, and starch, such as corms, such as grain, such as wheat and 
com, a potato, a sweet potato, and tapioca, is mentioned as an organic bulking agent. 
These bulking agents are used as one sort or two sorts or more of mixture, and can 
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[ calcium carbonate, among these, although any of the quah^ ""^^TZ^^om^, 
colloid are sufficient as long as mean particle diameter is a thmg 5-6 ^icrome ers or 
Sss Moreover, it is desirable for the calcium carbonate with a small particle size to 
makean addition fewer than a calcium carbonate with a big particle size according to 
Z difference in the specific surface area by particle size, since the viscosity at he 
time of shaping and physical properties are affected. The thing of the same particle 
s^e as a calcium carbonate and surface treatment is used also about clay, talc, an 
aluminum hydroxide, a magnesium hydroxide, or a silica. , j „♦ u« 

[0009] About ceramic balun, glass balun, or a glass bead, particle size should just be 
100-micrometer or less extent. These spherical bulking agents have the small 
viscosity rise at the time of restoration, since especially ceramic balun and glass balun 
are hollow, its specific gravity is small, and since the specific gravity of 
biodegradability resin also becomes small by this addition, it becomes advantageous 
in respect of cost. Moreover, if the ceramic balun of a perfect circle aiid glass balun 
are uL, since directivity will not appear in the added biodegradability resin, there is 
an advantage from which the product which does not have directivity m the case of 
shaping is obtained. . , 

fOOlOl Although the starch of the above-mentioned cereals or corms is used as an 
organic bulking agent, since a vast tooth space becomes unnecessary when laying- 
under-the-ground processing is early considered from the time of adding an inorganic 
bulking agent, the catabolic rate when laying underground into soil is desirable, 
although various configurations are taken, the content of an amylose and an 
amylopectin differs also from its polymerization degree and various particle size also 
comes out of these starch according to the class of ingredient - mean particle 
diameter What is necessary is j ust 1 OO-micrometer or less extent. 
[00 11] As a finishing agent of the above-mentioned bulking agent, about ceramic 
balun glass balun, a glass bead, and a silica, an epoxy system silane couphng agent 
(Table 1) is good, and a titanate system coupling agent (Table 2), an aluminum 
coupling agent (Table 3) or an acetylene glycol, and this derivative (Table 4) are 
suitable about inorganic bulking agents other than these. 

[00121 Among these, the inorganic part of each coupling agent carries out orientation 
of an epoxy system silane coupling agent and the titanate system coupling agent to an 
inorganic bulking agent, and the form where an organic part goes into resin is taken. 
That is it becomes the structure which wrapped the inorganic substance in the or^nic 
substance, homogeneity distribution is attained, and a physical-properties fall can be 
made into min by the interaction with resin. 
[0013] 
[Table 1] 
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[0015] 



[Table 3] 
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Table 4] 
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[0017] On the other hand, to the finishing agent of starch, an acetylene glycol or its 
derivative is desirable. An acetylene glycol is a powerful surfactant and carries out 
orientation to - OH radical in starch, and since an organic part serves as the form 
where it faces to resin, when homogeneity distribution into resin and an interaction 
arise a physical-properties fall is considered to become small. It cannot expect 
making homogeneity distribute organic powder, such as starch, in resin from the usual 
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finishing agent, and it is the big effectiveness of an acetylene glycol. 
Ools ibout tke approach of the surface treatment of the above-mentioned bulking 
agent even it processes the integral blend on a wet method (approach by 
Slyirs), dry process, and a roll mill etc. by which approach, 't does not interfere, 
andTt is he addition of ihis finishing agent. 0.5-5PHR It is enough in the range^ At 
Lss Aan 0 5 PHRs, this can seldom expect and the effectiveness as a finishmg agent 
IrSpl^Cs) vXen it exceeds, it becomes expensive and is inferior to economical 

r0019TcD tray made of biodegradability resin of this invention is biodegradability 
Sphatic^er Spolyester resin mentioned above. It is that by which this bulking agent 
by wh ^surface treatment was carried out is added to the 100 weight sections 
aLordL to a required property within the limits of the 10 - 150 weight section^ the 
'^^^^^nTss JZ.d on'the' viscosity control by addition ^^^Z^^iL t^' 
an adhesive property, reinforcement, etc. decreases under m 10 weight sect ons-- if 
the 150 weight sections are exceeded, viscosity will go up too much, the fall of a 
moldability and physical properties is remarkable and practicality will be lost. 
r0020] The plastLizer for adding an ultraviolet ray absorbent, an antioxidant e^^ 
he biidegradability aliphatic series polyester resin with which the bulking agent by 
which surface treatment was carried out was added, and giving the Pigment and 
flexibility for coloring to it if needed, for example, etc. may be added. 
r00211 furthermore, it is said that decomposition according to a microorganism when 
there is still less calorific value at Norio resolvability aliphatic series polyester resm 
after the bulking agent by which surface treatment was carried out although the 
calorific value of biodegradability aliphatic series polyester resin was usually about 1, 
such as polyethylene,/2 is added (1/3 - 1/4), the incineration processing in an 
incinerator is also satisfactory at all and starch etc. is used especially as a bulking 
agent is promoted further - secondary - degree effectiveness is also expectable. 
[00221 

[Example] Hereafter, although this invention is concretely explained based on an 
example and the example of a comparison, this invention is not limited to the 
Dublication of an example. xr- i i 

example 1 aliphatic-series polyester resin: - Bionolle 1030 (the Showa High Polymer 
Co Ltd make ~) A copolymer with a trade name, 1 ,4-butanediol, a succinic acid, 
and)oYanTdipic icid, 2'l6kg [ of loads ] 190 degrees C by JIS K l^JO 1^0 
rate:32g /, minutes. The bending elastic modulus by JIS K 7201 : The 6 200 kgf/cm2 
100 weight section, Mean particle diameter of 2 micrometers which added the tetra- 
isopropyl screw (dioctyl phosphite) titanate 1 weight section as a titanate coupling 
agent Whiting The 120 weight sections, The stearin-acid 2 weight section and 
alkylbenzene-sulfonic-acid calcium: After kneading the 7764(Akishima chemical- 
industry company make, trade name) 3 weight section until after [ of resin ] melting 5 
minutes with the roll mill of 1 10 degree C, it was taken out by the shape of a sheet^ 
this is put into shuttering with a thickness of 2mm ~ it pressed for 5 minutes at 130 
degree C, and considered as the sheet with a thickness of 2mm. When pierced by the 
No 2 dumbbell specified to JIS from this sheet, the sample for a trial was produced, 
the tensile test was performed the rate for 200mm/and tensile strength, a 100 /o 
modulus, and elongation were measured, the result shown in Table 5 was obtained. 
[0023] On the other hand, after cooling the above-mentioned sheet-like object to a 
room temperature, it grinds, a pellet is produced, this is used, and it is a cylinder 
temperature by the injection molding machine of 30mm of diameters of a screw of 50t 
of niold locking force. 170 degrees C, the die temperature of 30 degrees C, injection 
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pressure CD tray was fabricated in 800kg/cm2. CD tray which does not have a 
problem in an appearance and a dimension was obtemed 

[0024] Example 2 aliphatic-series polyester resm: B.onolle 1030 (^'l^;;) /^^^^^^ 
weight sections, ethylene oxide adduct [ of an acetylene glyco ]: " S^FI ^onan 440 
fthe Nissin Chemical Industry Co., Ltd. make -) Mean diameter which added the 
^ade nS^^T weight section 1.5 micrometers Com starch The 100 weight sections 
XpornourMUls Co., Ltd. make) After kneading un^l after [ -jj -l-^-^.^j^ 
minutes with a 1 10-degree C roll mill, when it took out by the shape of a sheet, and .t 
nierced like the example 1, the sample for a trial was produced and same 
Esurement was performed, the result shown in Table 5 was obtained. Moreover 
Xr cooTing the above-mentioned sheet-like object to a room temperature, it ground 
the peS^^^ produced, and CD tray was fabricated in the same way as an example 1 
uSng this. CD tray which does not have a problem in an appearance and a dimension 

was obtained. . iA-»n/ u«,,^\ <;fi 

100251 Example 3 aliphatic-series polyester resin: Bionolle 1 030 (above) 50 
micrometers of mean diameters which added the 100 weight sections and the amount 
"poSTtem silane coupling agent of macromolecules:MAC2101 1 (Nippon Unicar 
make, trade name, gamma-glycidoxypropyltrimetoxysilane) ^.^'S^* f ection G^^^^^^^^ 
balun: Two weight sections and the alkylbenzene-sulfonic-acid calcium.7764(above) 
3 weight section were kneaded for the X-39 (Asahi Glass Co., Ltd. make, trade name) 
60 weight section and stearin acid until after [ of resin ] melting 5 minutes with the 
roll mill of 1 10 degree C. When took this out by the shape of a sheet, it was pierced 
like the example 1, the sample for a trial was produced and same measurement was 
performed, the result shown in Table 5 was obtained. Moreover, after cooling the 
above-mentioned sheet-like object to a room temperature, it ground the pellet was 
produced, and CD tray was fabricated in the same way as an example 1 usmg this, cu 
tray which does not have a problem in an appearance and a dimension was obtained. 
100261 When CD tray of this invention obtained in each above-mentioned example 
was laid underground into leaf mold and it was left all over the thermostatic chamber 
of 23 degree-Cx55%RH, decomposition was advancing considerably three months 
after 

[0027] Example 4 aliphatic-series polyester resin: Bionolle 1030 (above) The 100 
weight sections, baking clay [ of mean-diameter which added the gamma- 
glycidoxypropyltrimetoxysilane 1 weight section as an epoxy system silane coupling 
agent ]: ~ Burgess#30 (the Burgess pigment company make -) 0.2 micrometers Ihe 
trade name 100 weight section, the stearin acid 2 weight section, and the 
alkylbenzene-sulfonic-acid calcium:7764(above) 3 weight section When kneaded 
until after [ of resin ] melting 5 minutes with the 1 10-degree C roll mill, and it took 
out by the shape of a sheet, and it pierced like the example 1, the sample for a trial 
was produced and same measurement was performed, the result shown in Table 5 was 

mS^Example 5 aliphatic-series polyester resin: Bionolle 1030 (above) The 100 
weight sections, with a mean particle diameter of 1 micrometer which added the aceto 
alkoxy aluminum JIISOPUROPIRETO 1 weight section as aluminum coupling agent 
aluminum-hydroxide: - H42M (the Showa Denko K.K. make -) The trade name 100 
weight section, the stearin acid 2 weight section, and the alkylbenzene-sulfonic-acid 
calcium-7764(above) 3 weight section When kneaded until after [ of resin ] melting 5 
minutes with the 1 10-degree C roll mill, and it took out by the shape of a sheet, and it 
pierced like the example 1, the sample for a trial was produced and same 
measurement was performed, the result shown in Table 5 was obtained. 
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r0029] In example of comparison 1 example 1, when did not ^^^^^["^^^^^ 
orocessing of the whiting, and also kneaded to homogeneity with the ro 1 mill 
SaX i^^^^^^^^ out by fhe shape of a sheet, the sample for a punchmg trial was 
proS and same measurement was performed, the ^^^^l^ 
obtained. Moreover, although it ground, the pellet was produced after cooling the 
above-mentioned sheet-like object to a room temperature and shaping of CD tray was 
SedInT ame way as an example 1 using this, when the part with it occurred and 
the iiiecL pressure was raised, weld flash was able to come out and was not able to 
fabricate. [ bad restoration nature and ] [ non-fiUing ] 

[0030] In example of comparison 2 example 2, when did not process com sta ch by 
he acewlene glycol, and also kneaded to homogeneity with the roll mill similarly it 
Tok ouTby h^^^^^^^^ of a sheet, the sample for a punching trial was produced and 
sa^e measurement was performed, the result shown m Table 5 was obtained 
Zrlover, although it ground, the pellet was produced -ft-^<=°-^"^ the abov^^ 
mentioned sheet-like object to a room temperature and shaping of CD tray was fried 
Tthe same way as an eiample 1 using this, the part with it occurred, and when the 
injection pressure was raised, weld flash was able to come out and was not able to 
fabricate. [ bad restoration nature and ] [ non-filling ] 

00311 In example of comparison 3 example 3, when did not process glass balun by 
the epoxy system silane coupling agent, and also kneaded to homogeneity with the 
roll mill similarly, it took out by the shape of a sheet, the sample for a punching trial 
was pmduced and same measurement was performed, the result shown m Table 5 was 
obtained. Moreover, although it ground, the pellet was produced after cooling the 
above-mentioned sheet-like object to a room temperature and shaping of CD tray was 
tried in the same way as an example I using this, when the part with it occurred and 
the injection pressure was raised, weld flash was able to come out and was not able to 
fabricate. [ bad restoration nature and ] [ non-filling ] 
[0032] 
[Table 5] 
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r00331 Example [ of a comparison ] 4 aliphatic-series polyester resm: BionoUe 1030 
above) The ICQ weight sections and the ethylene-oxide adduct of an acetylene 
glycoh Mean particle diameter of 2 micrometers which added the SAFI Nonan 440 1 
(above) weight section The whiting 8 weight section, the stearm acid 2 weight section, 
and the alkylbenzene-sulfonic-acid calcium :7764(above) 3 weight section we 
kneaded until after [ of resin ] melting 5 minutes with the roll mill of 1 10 degree C 
Although this was taken out by the shape of a sheet, it ground after cooling to a room 
temperature, the pellet was produced and CD tray was fabricated in the s^e way as 
an example 1 using this, obtained CD tray was not what rigidity can satisfy low_ 
[00341 Example [ of a comparison ] 5 aliphatic-series polyester resin: BionoUe 3010 
above) The 100 weight sections and the ethylene-oxide ^f^du^V^f ^" ^^'^"^ , 
glycol- Mean particle diameter of 2 micrometers which added the SAFI Nonan 440 1 
(above) weight section Whiting The 155 weight sections, the stearin acid 2 weight 
section, and the alkylbenzene-sulfonic-acid calcium:7764(above) 3 weight section 
were kneaded until after [ of resin ] melting 5 minutes with the roll mill of 1 10 degree 
C Although this was taken out by the shape of a sheet, it ground after cooling to a 
room temperature, the pellet was produced and shaping of CD tray was tried m the 
same way as an example I using this, what a fluidity is low, and the restoration nature 
into a mold is inadequate, and can be satisfied was not obtained. 

FEffect of the Invention] Even if CD tray of this invention is filled up with a bulking 
agent so much, there are few falls of physical properties, and if it lays underground 
into soil, since decomposition will be further helped by the microorganism 'f 
decomposition is the bulking agent of early and starch relatively only a part with few 
pitches will become early. Moreover, biodegradability resin of the former [ calorific 



9/10 

Q:\2003\030922\030992 P-A-H 10-59466 - English Translation.doc 



value / when destroying by fire ] It also has an advantage, such as not damaging 
1/2 and an incinerator. 



[Translation done.] 
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(54) CD TRAY MADE OF BIODEGRADABLE RESIN 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent degradation of a material quality and keep the function 
as a CD tray even when the cost in reduced by increase of the adding volume of a filler, by 
adding the filler for the surface treatment against the weight part of a specified numerical value 
in a biodegradable aliphatic polyester resin. 

SOLUTION: A filler for the surface treatment is added in accordance with a necessary 
characteristic within a range of 10-150 pts.wt. in a biodegradable aliphatic polyester resin of 
100 pts.wL for a biodegradable resin CD tray. The effect for viscosity adjustment, fluidity, 
adhesiveness, and strength is small in less weight than 1 0 pts.wL and it is not practical because 
of the high viscosity when the filler is more than 1 50 pts.wL The biodegradable aliphatic 
polyester resin includes a polycondensate of a polycarboxylic acid and an anhydride thereof 
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